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The taxonomic history of the Linnean genus Lacerta
(Squamata: Sauria: Lacertidae)
in the mirror of book-illustration
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Abstract. The taxonomic history of the Linncan genus Lacerta illustrates the gencral taxonomic history in herpctology
and can be visualized by the history of book illustration. There is a cohesive pattern in lumping Lacerta (Linnacus, 1758;
comprising lizards, crocodiles and salamanders; expanding to almost 100 specics in Shaw, 1802) and splitting (Laurcn-
ti, 1768; comprising among others his new genus Seps, a part of Linnaeus’ Lacerta), since the creation of binominal nomen-
clature by Linnaeus, and proceeding above all to the controversy of Boulenger and Méhely after 1900. These wavelike
advances through the centuries are also characterized by a slow consolidation of the higher systematic categories (class-
order-family-subfamily, etc.) and by a gradual reduction of the term Lacerta to almost the species level. This develop-
ment ended now in an enormous generic and specific splitting within the family Lacertidae (Arnold et al. 2007), main-
ly based upon mitochondrial DNA research. The remaining “true” Lacerta comprises at present only half a dozen species,
all of them close relatives of the typc specics, Lacerta agilis.

There is an historical interdepency between verbal descriptions and illustrations in the taxonomic advances of the genus
Lacerta. The first illustrations of lizards (in the 16th century) are in equal measure characterized by the lack of system-
atic insight and the lack of technical options. Copper engravings (handcoloured) were used a little later. Since the end of
the 18t century, new techniques accompanied and immensely facilitated a better recognisability of taxa: wood engrav-
ings — lithographs — chromolithographs — photos — modern digital colour photographs. The better understanding of the
diagnostic scale structures called for their schematic depiction, and a schema of the dorsal drawing pattern was estab-
lished. Diagrams for identification keys and/or of the phylogenetic relationships have become an indispensable part of
modern taxonomic work. On the contrary, the genetic revolution of the last 20 years caused a great loss in importance
of morphological characters, whercas top-quality digitalized coloured photos have shifted their importance mainly to pop-
ular publications on ecology, ethology, field herpetology and terraristic studies.
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1. INTRODUCTION: SOME COMMENTS ON THE
ZOOLOGICAL TERM GENUS

The history of the Linnean genus Lacerta is likewise a his-
tory of the term “genus”. As Mayr et al. stated in 1953,
the genus is a collective taxonomic unit consisting of a
number of similar or related species. It is distinguished
from all other higher categories by being recognized in
the scientific name. The nomenclature proposed in Lin-
nacus’ Systema Naturae (1758; animals) is binominal, con-
sisting of two names, cach with its own function. The func-
tions which Linnaeus visualized for the components of the
scientific name are diametrally opposite. The spccific
name signifies singularity and distinctness; the generic
name calls attention to the existence of a group of simi-
lar or related species — it relieves the memory (Mayr et
al. 1953: 48).
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Even before Linnacus there was a recognition of the cat-
egories genus and species. So, Plato definitely recognized
two categories, the genus (“genos™) and the specics (“ei-
dos”), and so did his pupil Aristotle. The naturalists of the
pre-Linnean era were not consistent in thc Latin names
they gavc to plants and animals. These names ranged all
the way from uninominals (a generic name only), and bi-
nominals (a generic and a simple trivial) to polynominals
(a generic name with several trivial epithets). The reason
for this confusion was that they tried to combine two dif-
ferent functions in the name: naming (in the restricted
sense of the word) and describing (Mayr et al. 1953: 202;
see the legends in the images of Gessner and Aldrovandi
Figs 2 and 3 hoc loco).
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An objective critcrion for the generic rank does not exist
equivalent to the biological species concept (“reproduc-
tive isolation”) in species systematics (see Mayr 1984:
141, 219; Jahn 2004: 237, 397; Joger 1996) as a criteri-
on. It is therefore impossible to give an objective defini-
tion of the genus. So Mayr et al. (1953: 48) came to the
following conclusion: “A genus is a systematic category
including one species or a group of species of presumably
common origin, which is separated from other similar
units by a decided gap”. They suggest for practical rea-
sons that the size of the gap be in inverse ratio to the size
of the unit; the latter qualification should prevent the
recognition of unjustified monotypical genera.

The general view on the definition of the category genus
has not changed much since then, contrary to the differ-
ent species concepts (e.g. Joger 1996). Even Mayr et al.
(1953) had attenuated their clause appearing so strict (““An
objective criterion does not exist ....”"; p. 48) when dis-
cussing the presence of an “ecological niche” (p. 50) be-
tween genera. Later on Dubois (1988) and recently Dubois
& Bour (2010) have extensively discussed the demand of
“hybridizability™ as a criterion for the definition of gen-
era and subgenera. Additionally, the genetic revolution in
taxonomy since the 1990s has decidedly consolidated the
phylogenetic trees. So Speybroeck et al. (2010), in the in-
troduction to their recent species list of the European her-
petofauna, come to the decision: “As a distinct genus, we
tend to recognize monophyletic clades that are genetical-
ly as divergent as other widely accepted genera in the same
group. This is usually the approach employed by authors
of scientific papers....”. As a conclusion one might assert,
that it was molecular biology which gave rise to a still con-
tinuing revolution in herpetological taxonomy, and —
above all — to an enormous generic splitting, be it of the
old Linnean genera Testudo, Rana, Coluber, or Lacerta,
the latter being discussed here.

2. A BRIEF HISTORY OF THE LINNEAN GENUS
LACERTA

2.1 The “lumper” Linnaeus (1758 / 1766) and his fol-
lowers

The history of the genus Lacerta reflects also a history of
zoological terms and categories, which can be dealt here
only with its basic intentions. The word “Lacerta” (or the
male gender “Lacertus”) is of Latin origin. One of its three
meanings is the linguistically derived English term
“lizard”. In this sense it is traceable in the Historia Nat-
uralis of Plinius or in some works of the classic Latin po-
ets Ovidius and Virgilius (Scheller, 1796). Since the era
of renaissance this term was renewed by natural scientists
in both the male and female gender (see Figs 1, 2, 4). Thus
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the term Lacerta / Lacertus had a long history before Lin-
nacus began to use it in the different editons of his “Sys-
tema Naturae™ since 1735.

Linnaeus (or “Linné” after nobilitation), in his famous 10tk
edition of 1758, divided the class “Amphibia” into three
orders: I. Reptiles, II. Serpentes, III. Nantes. The “Rep-
tiles” comprise the four genera 7estudo, Draco, Lacerta,
Rana; the Serpentes comprise the six genera Crotalus,
Boa, Coluber, Anguis, Amphibaena, Caecilia. The Nantes
comprise six genera, all of them being transferred later on
into the class Pisces. The Linnean Rana, parts of Lacer-
ta and Caecilia constitute the current class Amphibia
whereas the other genera in Linné’s orders Reptiles and
Serpentes are comprised in the present-day — polyphylet-
ic — Reptilia. Linnaeus’ (1758/1766) large genus Lacerta
1s an aggregation of 43/49 species, e.g. comprising the cur-
rent Lacertidae (type species of Linnaeus’ Lacerta is Lac-
erta agilis by later designation in Fitzinger 1843: 20),
many other Reptile orders (like the crocodylia) and fam-
ilies, and even amphibians (e.g., salamanders; see Fig. 1).
His genus Lacerta is encompassed by the diagnosis “Cor-
pus, tetrapodum, caudatum, nudum” (body with four legs,
caudate, “naked”; the latter characterization being com-
pletely incomprehensible, since his genus Rana is also
characterized to be “naked™!). It seems that Linnaeus did
not misjudge completely the heterogenity of his genus
Lacerta. He tried to resolve the problem by species groups,
characterized by short diagnoses and different stars. So his
Lacerta agilis is within a group characterized by “** Cau-
da verticillata” (Tail round) and the group with the fire
salamander, “Lacerta salamandra”, 1s characterized by
‘kxdk® Palmis tetradactylis; Corpore alepidoto nudo”
(fore legs with four toes; body without scutes, naked).
Nevertheless the newt “Lacerta vulgaris™ (number 25;
now: Lissotriton vulgaris) is grouped together with geck-
os and skinks.

Gmelin (1789) was formally a follower of Linnaeus, but
he undermined his concept in the so called 13t edition of
Linné’s “Systema Naturae” where he accumulated the
number of Lacerta species up to 77. Gmelin introduced
eleven species groups within Lacerta, characterized by
short diagnoses and mostly (but not always!) naming them
(nominative plural of a main species being included, like
“Salamandrae” with five stars ( ****), comprising the
Linnean Lacerta salamandra, No. 47) — or his “Ameivae
s. Sepes” (“s.” = "sive”; English: “or”’) comprising the Lin-
nean Lacerta agilis — or the “Lacerti” (with nine stars) cov-
ering current tailed amphibians and reptiles, except lac-
ertids, like the newt “Lacerta villgaris” (now: Lissotriton
vulgaris which is therefore not a part of his “Salaman-
drae™!). It is clearly noticeable that Gmelin, following Lin-
naeus, avoided dividing the genus Lacerta formally, un-
like Laurenti (1768) had executed. The non-scientific rea-
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sons may have been similar as described below in the dis-
cussion on Shaw.

Donndort (1798) followed Gmelin (1789). He used the
German terms “Geschlecht und Gattung” instead of “Gat-
tung und Art” (genus and species; “Vorrede™ p. 5). In his
genus Lacerta Gmelin’s system with cleven species
groups, characterized by eleven stars, is comprised; he
added however 14 newer species (“neuere Gattungen™)
within these speeies groups and nine species of undeter-
mined species groups.

Shaw’s (1802) General Zoology (vol. II1, part 111, Amphib-
ia) is the last of the great encyclopaedias around 1800
which formally retains the generic name Lacerta in the
broad Linnean sense. Its number of species has increased
up to 86. Like the preceding encyclopaedias Shaw divid-
ed Lacerta into nine “sections or sets” giving them Eng-
lish names. He admitted however: “The above divisions
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neither are, nor can be, perfectly preeise...” His “4.
Lizards proper ““ comprised also the current day Lacer-
tidae, among them the "Green lizard” “Lacerta agilis™ tak-
ing first place. Smith & David (1999: 12, 13), when dis-
eussing the taxonomic situation then, drew the conclusion:
“The rudimentary level of understanding of herpetologi-
cal classification in Shaw’s time is admirably exemplified
by his treatment of the Division Lacertac, containing on-
ly two genera — Draco and Lacerta — that are extremcly
disparate in diversity. Nevertheless, Shaw was much more
aware of the diversity and affinities of members of his
genus Lacerta than is apparent in the assignment to one
genus, inasmuch as he recognized nine distinct groups. To
us it seems strange that such diversity was not reflected
taxonomically when the relatively minor specialization of
Draco received such emphasis. However, although Shaw
boldly named new species or changed names, he reflect-
ed the trepidation widely shared at that time among his
colleagues in splitting Linnean genera. Change then, as
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Fig. 1.

Overview of the gradual reduction of the Linnean genus Lacerta (Laurenti’s gcnus Seps respectively) from selected mo-

nographs: Linnaeus (1758) — Laurenti (1768) — Wagler (1830) — Duméril & Bibron (1839) — Boulenger (1920) — Arnold (1973) -
Amold et al. (2007: fig. 20); displayed upon a current phylogenetic tree (strongly simplificd; from Dawkins, 2008, figs. p. 366,
422, 462; Arnold et al. 2007 figs.). The symbols L or § make clear a quotation of “Lacerta” (or “Seps” by Laurenti) within a gi-
ven current systematical unit; X (no species from this group being described then).

Bonn zoological Bulletin 57 (2): 307-328
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362 Gefiners Thievbuch
Der Kot von den Epdeken foll auch viel Die Epdex lebendigin Oclman Fochenthut/
Krafft aben fitr ctlicheKrandherten der Augen.  Es madgt ein weif Seficht/ ift vor die Reéhte
Lebendig in Ocl gefocht/ foll ein gare Sefichye aul.
machen.  Dahero Becherus:

R )

*a el ae (XA XS ) - . )
R - DR B TR T S AL T S

Bon dev griinen Lpdexe.

Laccreusviridis. - @viiner Hendoy/Egochs/ Jledchs/

oter Eydey.

Fig. 2.

“Lacertus viridis™ from Gessner’s (1671) last edition, the so called “Frankfurter Ausgabe”. Wood cut.- The eye-catching

bars across the tail indicate the whorls typical for a Lacertid tail. The text consists of medical and cosmetic advices, the latter in
the form of a verse. The different insights of a painter and a mere engraver as well as the different qualities of a water colour com-
pared with an engraving are shown by a comparison to an Aldrovandi image (Fig. 3).

now, came slowly. Shaw worked in a surprisingly substan-
tial intellectual milicu of peers who would look critical-
ly at any change from established authority”. A compara-
ble thoughtfulness seems to have been widespread in sci-
cnee — at least then (compare the situation of N.M. Op-
pel after his studies in Paris, being surrounded by “natu-
ral philosophers™ in Munich since 1811; Schmidtler 2009:
509; Figs 16, 17 hoc loco).

The “Histoire Naturelle des Quadrupedes Ovipares et des
Serpens” by Lacepede (1788/89) is a milestone in the his-
tory of natural science. It highlights the beginning of the
acceptance of Linnaeus’s binominal system also in
France, then leading in natural science. Up to that time
the well known scientific controversies of Linnaeus
(1708-1779) and Buffon (1708-1788) had prevented to
a large extent the application of Latin binominal names
in the French zoological and botanical literature, especial-
ly in the dozens of volumes of Buffon’s “Histoire Na-
turelle” having appeared since 1750. The acceptance of
Linnaeus’ binominal system by Lacepéde appears admit-
tedly in a rather hesitant and concealed manner. It turns
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up only in the gigantic Latin “Synopsis methodica
Quadrupedum oviparorum™ beside the French “Table
méthodique des Quadrupedes ovipares™ (see the elaborate
description in David et al. 2002: Fig. 2). Here Lacepede
accepted two classes. His first class (““Quadrupedes ovipari
caudati”) comprises two genera, Testudo and Lacertus
(“Corpus absque testa”). The latter, with 56 species, is di-
vided into eight divisions (“divisio”) which are each de-
scribed shortly, but not named. As Spix (1811: 342) point-
ed out there is however a contradiction between La-
cepede’s (1788) zoological findings in the text and the con-
struction in the “Table méthodique” when stating that the
salamanders are nearly related with the frogs. He accept-
ed two current lacertid species in his third division (Lac-
ertus cinereus and Lacertus viridis; both highly collective
groupings, comprising among others the current genera
Lacerta / Timon and Podarcis / Zootoca respectively; see
also Schmidtler & Bohme, in prep.). The six species of
salamanders are, contrary to Linnaeus and Gmelin, con-
centrated in one division (“VIII. Divisio™). It may be not-
ed that the name with the male gender “Lacertus” La-
cepede, 1788 is regarded to be an unjustified emendation
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Fig. 3.  Podarcis siculus ssp. From the collection of Aldrovan-
di’s natural history images (16 century), see also Ceregato &
Alessandrini (2007: fig. 462 upper part) and Delfino & Cerega-
to (2008). Water colour (Tempera). — The shapes and colours of
lizards are excellently painted but the head shields are scarcely
indicated. The naming of tail anomalies (especially Lacerta “bi-
ceps”!!!) reveals the lack of a species concept and the lack of a
preset nomenclatural terminology. See chapter 3.2.

Fig. 4.

of Laceria Linnacus, 1758 (scc David ct al. 2002: 24). La-
cepeéde’s volume 1 and volume 2 (on the snakes) were re-
jected in gencral as a non-binominal work. This opinion
remained heavily controversial (see David et al. 2002: 22;
Dubois & Bour 2010). Anyway, one year later many
species were adopted by Bonnaterre (1789) who has there-
fore become the correct author of many of Lacepede’s
names not being available. On Bonnaterre’s Lacerta see
more in chapter 2.2.

As obvious from the title, Bechstein’s encyclopedia
(1800-1802), “Herrn De la Cepede’s Naturgeschichte der
Amphibien” is first of all a translation from Lacepéde’s
(1788 / 89) Histoire Naturelle, but comprising many ad-
ditions. Bechstein used German terms. In his “Methodis-
che Ubersicht der eyerlegenden vierfilBigen Thiere” he
translated Lacepede’s system with the terms Classe, Gat-
tung (genus) and Art (species), inserting the term “Fam-
ilie”, apparently in the sense of a species group below his
“Gattung” in some genera, like the “Eidechsen” (lizards).
He neglected Linnacus’ Latin binominal teminology to a
large extent. His terminological system concerning the cat-
egory “Art” (species) is inconsistent and confusing. In his
“Zweyte Gattung, dritte Familie” (vol. 11, like in Lacepede
1788) some current Lacertidae (“°L. cinereus, die graue Ei-
dechse” and “L. viridis, die griine Eidechse™) are com-
prised. He gave an excellent picture of the “Graue Ei-
dechse / L. cinereus™ (vol. I, Taf. 1; depicting the male
and the female of a present-day Lacerta agilis), and
demonstrating thereby that this important taxon was then
differently understood in different European countries (see

Lacerta agilis (male). Left figure: Draft of the right figure; drawer R6sel von Rosenhot (Cod. Icon. 48, Bayerische Staats-

bibliothek Miinchen; before 1758). Water colour. — Right figure: Frontispiece in Rosel v. Rosenhof (1758). Hand coloured engra-
ving.- The changes in scientific insight by the famous drawer and natural scientist RGsel mirror as well his personal “metamor-
phosis” as the changes in gencral views in differentiating a “salamander” (left: with its nude skin!) from a lizard (right: with its li-
felike scaly skin and pileus scutes; but: occipital and interparietal scutes are still lacking!). Both, salamanders and lizards, became

in the same year parts of the Linnean genus Lacerta.

Bonn zoological Bulletin 57 (2): 307-328
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also Schmidtler 2004; Schmidtler & Bohme in prep.). In
his ““Anhang” (additions; vol. 11, 297-325) however, Bech-
stein on the one hand accepted the modern binominal ter-
minology of Laurenti (1768) and Schneider (1799; e.g.
Stellio phylluros, p. 307) or used Gmelin’s (1789: 1060)
Latin species group terms, (p. 311; like Stelliones =
“Spiegeleidechsen”).

2.2. Early generic splitting after Linnaeus

Laurenti (1768) was the first to subdivide the Linnean gen-
cra of amphibians and reptiles (Testudines excluded) in a
comprehensive work, especially Linnaeus’ large genera
Lacerta and Coluber. Laurenti totally suppressed the name
Lacerta, but established instead of 11 new genera within
his order IT “Gradientia” (see Kuzmin 2005: 246), among
them “Seps " comprising also the current spccies of Cen-
tral European Lacerta and Podarcis and somc of their syn-
onyms (see chapter 2.4; see Fig. 1). After Stejneger’s
(1936) type species designation (Seps caerulescens = La-
certa agilis; see also Dubois 2010; and Fig. 6 hoc loco)
Laurenti’s Seps became a junior synonym of Lacerta. Seps
Laurenti comprised after all only four current families, all
within the Squamata (Lacertidae, Scincidae, Teiidae,

D1 .668.

Fig. 5.

Gymnophthalmidae) and appears therefore much more re-
stricted than the Linnean Lacerta.

Laurenti’s splitting had still an earlier forerunner in
Garsault’s (1764) long forgotten and just rediscovered
work “Les Figures des Plantes et Animaux” here concern-
ing in particular the French herpetofauna around Paris in
ten plates (sec Welter-Schultes et al. 2008, 2009; Dubois
& Bour 2010; Fig. 5 hoc loco). Garsault (1764) used the
species names Lacertus terrestris (now: Podarcis muralis
(Laurenti); nomen conservandum), Lacertus viridis (now:
Lacerta bilineata Daudin; nomen conservandum), the
genus names Scincus, Salamandra (with the French name
“salamandre” behind; depicting Salamandra salamandra
terrestris Bonnaterre). A certain systematic unstableness
is however unmistakable when depicting the crested newt
(today Triturus cristatus (Laurenti), nomen conservan-
dum) under the Latin nomen Lacertus aquatilis, but simul-
tancously under its French name “Salamandre d’eau”.

Valmont de Bomare in the second issue of his “Diction-
naire d’Histoire Naturelle” (1767/68) added for the first
time Latin names to the French names. There appear like-
wise considerable systematic inconsequences: On the one
hand, under the key word and generic name “Lézard / Lac-

g
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“Lacertus terrestris” (= Podarcis muralis; western subspecies) from Garsault (1764), a forerunner of Laurenti (1768),

having been rediscovered in the last years (see Dubois & Bour 2010). Copper engraving. — The pattern of the upper head scutel-
lation (right figure) is not yet perfect; the frontal and postfrontals are not executed within the central part of the pileus.

Bonn zoological Bulletin 57 (2): 307-328
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Fig. 6.

Seps caerulescens (= Lacerta agilis; Fig. 111), Seps muralis (= Podarcis muralis; Fig. 1V), Seps argus = a juvenilc La-

certa agilis; Fig. V). From Laurenti (1768: Tab. [, upper part). Copper engraving. — Laurenti’s (1768: Tab.I, fig.IIT) Seps caerules-
cens has accomplished perfection for the first time in the history of a lacertid engraving: The arrangement and shape of all of the
pileus scutes are accurate. In equal measure the dorsal pattern is very representative for the species. This figure is all the more out-
standing, as Laurenti himself was obviously not yet aware of the enormous impact of head scutellation in species recognition. So
it was the exactness of the drawer and the engraver who were solely responsible for the quality of the figure. Developments like
these demonstrate the prospective relevance of naturalistic figures in book illustration for the scientific progress in reptile syste-
matics about 1800. Otherwise, the quality of the smaller figures IV and V is considerably lower and does scarcely contribute to

species recognition.

ertus " (Vol. 111, p. 548, 1768), all the “amphibian species”
in Linnacus’ (1758) sense are understood. On the other
hand, under the keyword Salamandre / Salamandra, Val-
mont de Bomare (vol. V, p. 441, 1767) described only “re-
al” salamanders, and explicitely the two species Salaman-
dra terrestris (currently: Salamandra salamandra ter-
restris Bonnaterre) and Salamandra aquatica (apparent-
ly a collective species comprising some current species
of water newts, especially Triturns cristatus). This diction-
ary was however suppressed by the ICZN (Anonymus
1925; Dubois & Bour 2010), its nomenclature not being
always binominal for species.

Although Bonnaterre (1789; see also 2.1), often misun-
derstood as a mere copyist of Lacepede, took over many
details from Lacepede (1788) in his “Tableau Ency-
clopédique™, he did not follow him (nor indirectly Lin-
naeus) in his generic lumping. On the contrary, he wide-
ly accepted the generic splitting by Laurenti. His first class
(“Reptilia ecaudata™) comprised the three genera of Lau-
renti: Rana, Hyla, Bufo, whereas his second class (Rep-
tilia caudata) with seven genera approached Laurenti’s sec-
ond order (less genera indeed), excluding the snakes as
well, but comprising the turtles (7estndo). Bonnaterre’s
Lacerta comprised 52 species, among them still some of
Laurenti’s new “lizard” genera, like Basiliscus, Iguana,
Ameiva, Stellio. Bonnaterre suppressed Laurenti’s gener-
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ic name Seps and the current Lacertidae are comprised in
his genus Lacerta. He also doubted the validity of some
of Laurenti’s new species (e.g. Seps caerulescens, now
Lacerta agilis).

Latreille in Sonnini & Latreille (1801) in gross terms ac-
cepted the generic systematics of Laurenti (1768). Some
of Laurenti’s species of the new genus Seps were includ-
ed in the “Ille genre Lézard, Lacerta”. Latreille anticipat-
ed many of Daudin’s (1801-1803; see chapter 3.3) de-
scriptions and took the opportunity to thank him for his
communications (1801, vol. 1, p. 215; “M. Daudin...a eu
I’amitié¢ de me communiquer, par extrait, les descriptions
qu’il a faites de plusieurs reptiles de la famille des
l¢zards... Il me sera doux, en le citant, de lui payer a la
fois le tribute de mon estime et celui de I’amiti¢”). Harp-
er (1940) named this procedure a certain sort of piracy.

In early regional faunas, which do not cover the whole
family of lacertids, the acceptance of Linnaeus’ lumping
or Laurenti’s splitting was heterogenous. Being one of the
first authors, Schrank (1784 and 1798) completely adopt-
ed Laurenti’s genera (e.g. “Salamandra atra” Laurenti,
“Seps viridis” Laurenti), whereas Razoumowsky (1789)
or Wolf in Sturm (1799, 1802, 1805) were using Linnacus’
terminology system (e.g. “Lacerta agilis” Linnaeus or
Lacerta paradoxa s. helvetica” (n.sp.; now the newt Lis-
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THE GREEN LIZARD.

THE colours of this species are subject to variety,
becoming pale at certain seasons of the year, and
more particularly after the death of the animal.
The upper parts of the body are of a beautiful
green, more or less variegated with yellow, grey,
brown, and even sometimes with red. In warm
regions it grows to a larger size than in more
temperate countries, being sometimes found thirty
inches in length, The inhabitants of Africa eat
the flesh of this animal.

Fig. 7. “Green lizard” (= Lacerta viridis); probably the first
lizard in the renewed wood cut technique by Bewick (1809 —
1816; “wood engraving”; cf. Dance, 1989, Schmidtler, 2007).
As usual then, engravings of the “abhorrent” reptiles (so Linna-
eus 1758:194) were significantly of a lower quality than the birds
or mammals (cf. the images in Bewick 1791). Nevertheless this
green lizard is recognizable here. It was a great advantage of this
printing technique that the images could be printed together with
the text upon the same page (unlike copper engravings or litho-
graphs - these upon separate plates). So, later on, wood cngra-
vings proved to be adequate for the popular small English “chap
books”, or the German “Naturgeschichten”. This kind of letter
press was also often used for schematic figures in a text page.

sotritou helveticus) in the former; “Lacerta atra” (Lau-
renti), and “Lacerta agilis” Linnaeus in the latter. In con-
trast Koch in Sturm (1828) made use of Laurcnti’s gener-
ic names (“Seps stellatus” Schrank, “Triton alpestris™ Lau-
renti) in the same “Deutschlands Fauna”.

2.3. An enormous increase of knowledge since 1800

Since about 1800 the knowledge in natural science in-
creased immensely and many new specics were described.
Laurenti’s (1768) system of splitting the Linnean genera
began to win recognition. Nonetheless, Laurenti’s total re-
placement of the generic name Lacerta, e.g. by Seps, was
usually not accepted.
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Some months after the issue of Sonnini & Latreille’s
(1801) encyclopaedia Daudin started his “Histoire Na-
turcllec des Reptiles” (“An X” = 1801; see Harper 1940
for the exact data). His “Second ordre. Les Reptiles
Sauriens” approximately conforms with the genus Lacer-
fa lumped by Lmnacus and Lacepede (1789), but the sala-
manders were transferred to his fourth order “Les Rep-
tiles Batraciens” comprising also the frogs. His genus Lac-
erta 1s one of 16 genera within these “‘sauriens”, most of
them being current lacertids except the Ameivas. His
generic systematics resembles Laurenti’s (1768) splitting
system in general. One of the decisive differences was its
essential feature in the formal persistence of a large genus
Lacerta, whereas Laurenti’s generic name Seps was made
use of for only some two- or four-legged saurians.
Daudin’s greatest progress may be the redivision of his
newly split genus Lacerta: It comprised 32 species sub-
divided into seven unnamed “sections”. These sections
presage the present lacertid genera in some very ambigu-
ous outlines. For example, his second section “Lézards
verds” contains Lacerta ocellata (now Timon lepidus) and
Lacerta viridis (now: within Lacerta s. str.) as well, where-
as his fourth section “Lézards tachetés™ contains “Lacer-
ta lepida’ (a young Timou lepidus) and his new Lacerta
maculata (a very cryptic name in some respects). Espe-
cially with Daudin the level of knowledge began to in-
crease immensely. This growth did not only include fur-
ther generic taxa but also an inflation of species names
by naming “real” ncw species, also individual or local
variations, both sexes or juveniles. Replacement names
took the upperhand more and more. The names for the one
current species Lacerta agilis (three Seps species names
in Laurenti (1768); see Schmidtler 2004 and Kuzmin
2005) were augmented by Daudin to three more names
(male, female, young) in his fifth section “Lézards gris”.
This fifth section comprised also his “1ézard gris” with the
Latin name “Lacerta agilis” (currently Podarcis muralis).

Until very recently Oppel (1811, see Fig. 16) was held as
the author of the family Lacertidae (“Lacertini”) (now:
Lacertidae Batsch, 1788; cf. e.g. Speybroeck & al. 2010).
Based upon Duméril (1806) he moved ahead the system-
atics in the higher categories and made them clear by trees
as a forerunner of evolutionary ideas (Schmidtler 2009).

Merrem (1820) was the first to publish a schematic im-
agc and a terminology of the lacertid head scutellation
(chapter 3, Fig.12). His genus Lacerta comprised 27
species, some of them being new. His systematics 1s based
in general upon Daudin (1801--1803), Oppel (1811) and
Cuvier (1819). He introduced some new terms and taxa
in the higher categories. So his genus Lacerta is part of
the “stirpes” A. Ascalabotae, the “tribus” 1. Gradientia,
the 1I1. order Squamata and the class 1. Pholidota (the 2.
class 1s named Batrachia).
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Fig. 8.

Lacerta chlorogaster (= Darevskia chlorogaster) from Boulenger (1909: P1. LVII). Below one chromolithograph (i.e. an

image printed successively with differently coloured lithograph plates), and above two (pen-) lithographs (scutellation of pileus
and surroundings of the anal region). The highly informative combination of naturalistic and schematic figures upon one lithogra-

phic plate turned up at first in the middle of the 19t century.

The “Neue Classification der Reptilien nach ihren natiir-
lichen Verwandtschaften” was Fitzinger’s (1826) first im-
portant work (sece Mertens, 1973). His “XI. Familia. Lac-
ertoidea. Lacertoiden” comprises three genera, among
them Lacerta with 17 species. It was apparently the first
time in a systematic listing that neither this family nor the
genus Lacerta comprehended any taxa now being ranked
outside the present-day Lacertidae.

It was the age of the great systematic monographs and
shortly afterwards Wagler (1830) published his “Natiirlich-
es System der Amphibien mit vorausgehender Classifica-
tion der Sdugethiere und Vogel”. Wagler’s monograph is
especially distinguished by comprehensive and progres-
sive morphological and anatomical descriptions and con-
siderations (pp. 211-344). His genus Lacerta only com-
prised lizards belonging to the current genera Lacerta
(s.str.) and Timon. His “Familia III. L. autarchoglossae™
comprchended the Linnean taxa Lacerta and Tachydro-
mus, as well as the new lacertid genera Zootoca, Podar-
cis, Aspistis, Psamnuros (the latter two are still synonyms
of Psammodronus Fitzinger), apart from some genera be-
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longing to other current families. Zootoca and Podarcis
were regarded mostly as synonyms subsequently, but were
revalidated more than 150 years later. All in all Wagler’s
systematics of the genus Lacerta appears rather modern

(Fig. 1).

The “Histoire Naturelle des Reptiles™ in eight large vol-
umes by Duméril & Bibron (1834-1854) represents a new
kind of herpetological monograph, compared with
Daudin’s (1801-1803) work. Especially because of the im-
mense growth of knowledge the different species chap-
ters increased, comprising different sub-chapters (e.g. in
Lacerta vivipara: “caractéres, synonymie, déscription”
with “patrie et moeurs”™ in seven pages). His species chap-
ters on Lacerta were based on many detailed new works,
including also relatively new disciplines (e.g. reproduc-
tion biology) by Milne Edwards (1829), Duges (1835),
Cocteau (1835) and Tschudi (1837). Duméril & Bibron
(1839) were lumpers, compared with Wagler (1830). Their
genus Lacerta comprised 16 species (some of them new),
subdivided into three species groups. Their genus Lacer-
ta is currently ranked in 14 genera, some of them having
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la.

Fig. 9.

Ventral sides of “Lacerta muralis vars. lilfordi / serpa / brueggemanni” (i.e. now three different species of Podarcis),

from Boulenger (1905: pl. XXII). — Hand coloured photos (The combination of hand colouring and photographs was very unusu-
al then in natural science). The spotting and the colouration are of systematic importance in these “varieties”. The diagnostic fea-
tures, especially the sutures of the shields, are not presentable simultaneously in the same figure (See Fig. 8!). — In 1853 the new
technique of photography had been received with enthusiasm after a publication on reptiles (varans and a crocodile) and other ani-
mals (“Even the best painter would not have the patience and ability to make visible all the details and structures...”; see Niekisch

2010).

been described before Duméril & Bibron. The present-day
Lacertidae corresponds to Duméril & Bibron’s subfami-
ly “Coelodontes” comprising nine genera. Duméril &
Bibron (1839: 1-19; 181-189) published a substantial his-
torical outline of their family “Lacertiens ou Autosaures™
and their genus Lacerta, respectively.

[t is worth mentioning the chapters on “Erpétologie” or
“Lézards” in different French natural science dictionaries,
which are now more or less forgotten. They mirror im-
posingly the general advances in herpetology between
1800 and 1850 and in Lacerta in particular: See Bosc
d’Antic (1817: 521-528), Cloquet (1819/1823), Bory de
Saint-Vincent (1826/1828), Cocteau (1835) and Meunier
in Guérin (1836).

Contrary to Duméril & Bibron (1839), Fitzinger (1843)

proved to be a splitter. Within his class Reptilia he includ-
ed the categories “Series”, “Ordo”, “Tribus” and “Famil-

Bonn zoological Bulletin 57 (2): 307-328

1a”. The present-day Lacertidae were divided into three
families: Lacertae, Tachyscelides and Eremiae. His first
family Lacertae comprised four genera (Scelarcis, Podar-
cis, Chrysolamprus, Lacerta), most of them being subdi-
vided into subgenera. As Mertens (1973: V) stated,
Fitzinger’s (1843) work is of tremendous significance for
the study of amphibians and reptiles, not so much of the
nearly one hundred new generic and subgeneric names
proposed, but because he always cited generic type
species. In the case of Lacerta this tremendous signifi-
cance is manifested in Fitzinger’s (1843: 20) determina-
tion of “Lacerta agilis. Linné” as the type species of Lac-
erta. The excellent coloured engraving by Wolf (1799)
may have been here the decisive motive. Like Kaup (1836;
see also Fig. 17), Fitzinger (1843: 12) was also a follow-
er of the so called, unusual “Naturphilosophie™ (natural
philosophy), then distributed above all among German
speaking natural scientists.
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Fig. 10. Male of Lacerta bilineata from the journal “Reptilia”
(Nr. 20, 2004: 68): A perfect layout and a perfect digital colour
photo have been combined here. The beautiful and viewable pho-
tos serve firstly for keepers (demonstrating feeding habits, etc.)
and field herpetologists (identification in the field / shop) in po-
pular articles. In the light of modern genetic methods the images
have lost their traditional predominance in underlining systema-
tic descriptions.

2.4 The era Albert

(ca. 1880-1920)

of George Boulenger

The end of the 19th century was initially characterised by
new questions and topics as 1s displayed by Eimer’s (1881)
indication of «darwinism» in the caption of his article.
There infrageneric and infraspecific, geographical re-
searches came to the fore. I should like to emphasize the
basic advances, such as his formation of terminologies in
the dorsal pattern (Fig. 14). We may remember here his
long-standing controversy with Bedriaga concerning the
origin of colouration in insular lizards (see Miiller 1994).

In this Darwinian sense Bedriaga (1886) tried to explain
the phylogenetic relations and origins of lacertid taxa (the
genus Lacerta with the five subgenera Lacerta, Algy-
roides, Tropidosaura, Zerzumia, Bettaia) by detailed dis-
cussions. His subgenus Lacerta, however, contained still
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species of all current subfamilies and tribes. With respect
to book illustration (sec chapter 3) it may be regretted that
his descriptions were corroborated by a single lithograph-
ic plate only. The reasons here — as ever — may have been
cconomical ones.

Simultancously the time of Boulenger’s great comprehen-
sive catalogues in herpetology commenced. In the intro-
duction of his Catalogue of the Lizards (three volumes)
Boulenger (1887) displayed the immense increase in the
numbers of lacertid species known and characterized:
Dumeéril & Bibron (1839), 43 species — Gray (1845), 57
species — Boulenger (1887), 97 species. Boulenger’s Lac-
ertidae comprised 17 genera and his genus Lacerta com-
prised 21 species, among them species of the whole
Eurasian and African range, i.¢. species within the current
subfamilies Gallotiinae and Lacertinae (some species of
the current tribe Eremiadini not excluded; see Figs 1 and
19). The chapter «11 Lacerta muralis» (1887: 28) with
many «varieties» underlines his very typical species con-
cept. Boulenger’s vol. Il contains a set of excellent lith-
ographs, among them the new species L. parva (now
Parvilacerta) and L. yayakari (now Omanosaura).

Mc¢hely (1909) carried out intensive studies on morphol-
ogy and osteology of European and Caucasian lacertids.
Aside from the further development of the terminology
of scutellation, osteology (Fig. 13), and pattern of muralis-
like lacertids, he described the genus Apatliya and the «I.
Gruppe: Archaeolacertae» of his genus Lacerta, compris-
ing species of the current genera Anatololacerta, Phoeni-
colacerta, Hellenolacerta, Dinarolacerta, Iberolacerta and
Darevskia. His victorious species concept («species» in-
stead of Boulenger’s L. muralis-varieties) displays his fa-
mous controversy with Boulenger.

Schreiber (1912) adopted the view of M¢hely and his
species concept within the European-Caucasian lacertids.
Within the current genus Podarcis he accepted as the first
in a large monograph not less than eight species, most of
them, especially Lacerta muralis and Lacerta serpa (= Po-
darcis siculus), comprising many varieties and subvari-
cties.

Boulenger (1920 / 1921), covered the lacertids in their
whole Eurasian and African range. Irrespective of the ac-
ceptance of six «sections» within Lacerta he insisted up-
on his system of the one muralis-like species, following
his catalogue (Boulenger, 1887) and later papers (1905 and
1913 especially; see Fig. 19). His Lacerta muralis (belong-
ing to his subgenus Podarcis Wagler) covers not less than
31 (1) «varieties». Most of them are presently species or
subspecies or invalid forms within the genus Podarcis, but
there are also taxa of the current genera Archaeolacerta,
Iberolacerta and Darevskia to be found. It seems now that
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AMPHIBIA nonnulla fiftens.

1, AMDPHISB/EN A 87.apnulis circularibus trur-
cum 1—7y0 ; caudamque 1—1§ cins
gentibus.

2. Capur. b. dnus,

2

. COLUBER 89 fcuta abdomen tegentia 1—8o;
fquam® caudam f{ubtus tegen-
tcs 1—17.

2. Capat. b. Anus. c¢. dpex covde.

2. ANGUIS 88.fquama abdomen tegentes 1-1203
3 1 &
fquam® caudam tegenics 1—17.

a. Caput. b. dnus.

4. CROTALOPHORUS o1. feuta abdéminis
1—903
fcuta caude1—13;
crepitaculi articuli
I—5.
c. Crepitaculum.

a. Coput. b. Anus.

5. DRACO g2. pedes quatuor; cauda; Ale duz
cum radiis cartilagineis alarum.

h

Fig. 11. Some reptiles and their scale countings depicted by Linnacus (1756: Tab. IIT; 9t edition. Copper engraving). The scale
countings refer mostly to the ventrals and subcaudals in snakes and were given especially in the text on the genus Coluber. In the
diagnoses of the genus Lacerta no scutellation features were used then. This is apparently the first attempt of a schematic delinea-
tion and description of body shields in herpetology. The same fcatures were used also, without depictions, in the text of the 10th

and 12t editions (1758 / 1766).

his system was a relatively superficial morphological one,
because he accepted also some (morphologically) conspic-
uously different species besides his «L. muralis», like Lac-
erta taurica (now within Podarcis), or Lacerta chloro-
gaster (now within Darevskia). This was one of
Boulenger’s rare mistakes in which, soon later, the her-
petologists of this time did not follow his exccptional au-
thority.

Mertens & Miiller (1928) adopted Boulenger’s (1920) Eu-
ropean subgenera (Archaeolacerta, Podarcis, Zootoca,
Lacerta), but they did not diverge in substance from the
species concept of Méhely (1909) and Schreiber (1912).
They were the first to accept geographical subspecies (see
Wermuth in Béhme 1981), i.e. a trinominal nomenclature
in European herpetology (e.g. «Lacerta agilis exigua Eich-
wald»). In addition they carried out some changcs being
nomenclaturally necessary (c.g. Lacerta lepida Daudin,
1802 - instead of the preoccupied Lacerta ocellata Daudin,
1802).

Bonn zoological Bulletin 57 (2): 307328

In Mertens & Wermuth (1960) there are considered many
new discoveries of the European herpetofauna (especial-
ly new descriptions of many lizard subspecies of «Lacer-
ta» sicula, L. erhardii, L. melisellensis, L. lilfordi, etc.,
from Mediterranean islands, by Cyrén, Miller, Wettstein,
Radovanovic, Eisentraut, Buchholz, in various papers
cach, since the second list of Mertens & Miiller (1940).
Nevertheless this «Dritte Liste» characterizes the relative-
ly stable generic and specific systematics and nomencla-
ture in lizards between 1940 and 1990.

2.5 Towards a final breaking up of the genus Lacerta
by new methods and techniques

The basic works of Arnold (1973, 1989) and Bohme
(1971) broke new ground in the systematics of the Lac-
ertidae. New techniques (genital-morphological, karyolog-
ical, electrophoretical, albumin-immunological, genctic
features) and modern univariate and multivariate statis-
tics were executed.
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Fig. 12. Schema of the pileus scutellation in Merrem (1820:
p. XII-XII and fig. p. 191 upper part). (Pen-) lithography. —
The decisive step ahead in the schematic depiction of lizards was
made by Merrem (1820). Based upon his similar system in sna-
kes (Merrem 1790 and 1820}, he gave names to the pileus shields
of an adult Lacerta ocellata (now: Timon lepidus; see his pages
XII and XIII) and depicted their abbreviations in this figure. The
description covered seven types of scutes with the letters A (Wir-
belschilder — Scuta vertebralia), B (Hinterhauptschilder — Scu-
ta occipitalia), C (Augenbrauenschilder — Scuta superciliaria),
E (Stirnschilder — Scuta frontalia posterioria), F (Schnautzen-
schilder — Scuta frontalia anterioria), G (Risselschild — Scutum
rostrale, L (Nasenl6cherschilder — Scuta nasalia). This system
was later on differentiated and improved by Milne Edwards
(1829: pls. 5-8) who depicted and described also the shiclds of
the lower sides of head, body and limbs. The concept of Mer-
rem (1820) and Milne Edwards (1829) remain valid today.

The first results of Arnold’s (1973, 1989; see Fig.1) elab-
orate researches, based mainly on morphology were the
revalidation of the old Waglerian genus Podarcis and of
Gallotia Boulenger, 1916 (then a subgenus) besides two
very preliminary groups, named “Lacerta groups I and 11”".

The taxonomic tentativeness at that time found its way in-
to the comprehensive “Handbuch der Reptilien und Am-
phibien Europas™ (Bohme in B6hme 1981, Bohme, 1981).

Mayer & Bischoft (1996) (re-) established further sepa-
rations from the so far comprehensive genus Lacerta
(Zootoca, Omanosaura, Timon, Teira). They visualized a
phylogenetic tree of the Lacertidae from the relationships
of their serum albumins.

Bonn zoological Bulletin 57 (2): 307-328

The numerous and very detailed morphological works of
Arribas (1997/1999) resutted in the splitting off of the
mainly SW-European genus /berolacerta Arribas 1997,
and above all of the mainly Caucasian genus Darevskia
Arribas, 1997 from Lacerta. Thereby also a very old con-
troversy (especially of Mc¢hely and Boulenger; sec chap-
ter 2.4) on the muralis-like “*Archaeolacertae”™ could be fin-
ished. The name Darevskia was given in honour of the
grcat Russian herpetologist 1.S. Darevsky (1925-2009)
who had detected parthenogenesis in these lizards, and
therewith in reptiles (see Darcvsky 1967; Schmidtler
2010).

Beginning with the comprehcensive work of Harris et al.
(1998) new genetic methods have also been adopted in the
systematics of the lacertids and they have caused here, like
everywhere in systematics, a revolutionary situation. DNA
sequences from parts of the 12S, 16S and cytocrome b mi-
tochondrial genes, together with morphological informa-
tion, were used to estimate the relationships within the
family. This work was continued by Arnold et al. (2007;
Fig. 20 hoc loco). DNA sequences indicated that the Lac-

Fig. 13. Schema of skull bones (“Lacerta horvathi”= Ibero-
lacerta horvathi) in Méhely (1909: Taf. X, uppcr part) on the
basis of Siebenrock (1894). — In the middle of the 19t century
important osteological investigations also were cxccuted in la-
certids. They allowed taxonomic research in the higher catego-
ries but also within lacertid genera and species, after a reasona-
blc schematization in osteology, above all in skull terminology,
had been found.
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Fig. 14. Schema of the dorsal pattern in some Podarcis by Eimer (1881: Taf. X1I1). Lithograph. It was the research since the middle
of the 8 century which revealed the crucial importance of the dorsal pattern especially in the specific and infraspecific taxono-
my of the current genus Podarcis. Eimer (1881: Taf. XIII) named the different longitudinal zones (“I bis VI erste bis sechste Zo-
ne”) which usually exhibit a system of narrow light longitudinal streaks (nrs. | and 111, “Grenzlinien) and dark bands (nrs. IL,” in-
neres / duBeres Band”). Méhely (1909: Fig. 1) eased his terminology and gave it the presently valid content; the seven light stre-
aks and dark bands were named after their initial points at the pileus shields (like “Supraciliarstreifen” and “Occipitalband”); see
also Schreiber (1912: Fig. 68; p. 333-335) and Mertens ([915: Fig. 3).

ertidae contain two subtamilies, Gallotiinae and Lacerti-
nae, the latter comprising two monophyletic tribes, the
Eremiadini of Africa and arid southwestern and central
Asia, and the Lacertini of Europe, northwestern Africa and
southwestern and eastern Asia. Relationships within the
108 species of Lacertini were explored using mtDNA for
59 nominal species. The morphology of the tribe was re-
viewed and also used to assess relationships. The Lacer-
tini were assigned to 19 monophyletic units of 1 to 27
species. There were described five new Lacertini-genera
out of the old collective genus Lacerta: Dalmatolacerta,
Dinarolacerta, Hellenolacerta, Iranolacerta, Phoenicolac-
erta (see Fig. 20 for a complete listing of current genera).
The new generic concept does not include subgenera ex-
cept in Iberolacerta (Pyrenesanra Arribas, 1997). The
genus Lacerta is presently restricted to eight species, the
majority of them being polytypic: Lacerta agilis Linnaeus,
1758 (type species), L. bilineata Daudin, 1802, L. media
Lantz & Cyrén, 1920, L. pamphylica Schomdtler, 1975,
L. schreiberi Bedriaga, 1878, L. strigata Eichwald, 1831,
L. trilineata Bedriaga, 1886, L. viridis Laurenti, 1768.

Bonn zoological Bulletin 57 (2): 307-328

Thus the genus Lacerta appears to have finished its re-
duction through the centuries (Fig. 1) and to have stabi-
lized at a level a little above the species level (according
to the biological species concept). It seems however, that
the species systematics of the eight species of Lacerta has
not yet drawn to a close.

3. THE INTERACTION OF VERBAL DESCRIP-
TIONS AND ILLUSTRATIONS IN LACERTID TAX-
ONOMY

3.1 General notes

Zoological publishing in a modern sense, and together
with it, zoological book illustration, started at the end of
the middle ages, at the beginning of the renaissance era
in the 16t century (Nissen 1978: 113). They included
above all Belon, Gessner, Rondelet and Aldrovandi — all
of them physicians — who did no more than see their cru-
cial challenge in lining up reports and opinions of ancient
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De Anivialibus in geuere. 53

Anizaling: Tabula genemlis.

Animalia fune vel
CSanguinea, eaque vel
“Pulmone refpirantia, corde ventricutis pradito,
" Duobus,
Vivipara,
{ Agquatica 3 Cetaceum genus.
Terreftria, (luadrupedxa vel, ut Manati etiam

355 % comple&amm , pilofa. Animalia hujus
generis amphibia terreftribus annnme-
ramus.

Ovipara, Aves.

_Unico, Quadrupedia vivipara & Serpentes.
I i chise: refpivantia ,  Pilees fangninei prater
L Cetaceos omnes,
LEwngmr
1Ja70m, que vel
Mo//zz Mardiiz, Pol) pus, Sepia, Loiligo.
ijfacerz Marawsseang, Loculta, Adtaeus Caricer.
3 acea, Ospondfeoua, QU vel univalvia, vel
\ bwalvm, vel ¢urbinata.
3 Minora, Ipfelia,

Fig. 15. From Ray (1693): First attempt to exhibit affinities
or relationships in animals by a tree-like diagram; comprising
also amphibians and reptiles.

.
ors P

4» Fﬂ?ﬂ’i’iiao

Lingua tenuis, furcata, protractilis,
teralibus majora, haec omnia verticillata.

squamae dorsalibus sequales; cauda bicarinata

Capstis { scuta, dorsalibus

majora; collare
nullum -

Fig. 16.

20

&1stmctum cauda

authors without criticism. They made rather use of these
earlier authors descriptions to identify the indigenous fau-
na. They began to understand the pedagogic function of
images and the importanee of accuracy in representing the
natural things in order to objeetively describe them. The
most important collection of natural history coloured
paintings, among them 50 tables with amphibians and rep-
tiles, originates from Ulisse Aldrovandi (1522—-1605), hav-
ing been detected for science and described in the last
years. “Their number and quality allow this collection of
images to be considered as the first attempt to organize
an ieonographic atlas of the Italian and Mediterranean fau-
na and, without any doubt, the first collection of herpeto-
logical images realized with relatively modern criteria”
(Delfino, 2007; Delfino & Alessandro, 2008; Alessandri-
ni & Ceregato, 2007). The lack of a species concept and
the lack of the understanding of the animal organisim, as
well as the use of different engraving- and printing tech-
niques (above all wood euts) eaused an excessive simpli-
fication in most contemporary publications and rendered
the figures useless to represent the distinctive character
of a species (cf. Gessner’s figure; Fig. 2 hoc loco). The
different insights of a painter and a mere engraver as well
as the different qualities of a water colour and an engrav-
ing arc shown by a comparison of an Aldrovandi water
colour (Fig. 3).

It was about 250 years later, when the zoologist Hermann
Sehlegel (see Schmidtler, 2007) delved into the theory of
natural science images (German translation in Nissen,

Tacertini.

scuta abdominalia et caudalia la-
Gula non dilatsbilis.

- T upinam})is.

{quadricarinala - Dracaena.
zroumdam - - Lacerta.
S - - - « Tachwdromus.

Diagram of the family “Lacertini” in Oppel (1811): Oppel (1811: 20) established the family “Lacertini” (now: Lacerti-

dae), among six families within his order “Squamata”. The “Lacertini” comprised four genera, two of them (7upinambis and Dra-
caena) belonging now to other families, before Duméril (1806: No. 49-51) had established two families only (*“Planicaudati” and

“Tereticaudati™) in his order “Saurii”.—
lutionary view in herpetology (see Schmidtler 2009).

Bonn zoological Bulletin 57 (2): 307-328

Similar trees or identification keys like this and Duméril’s were the forerunners of an evo-
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1. Gram,

E. Orduung.
Geckone.

1. Stanmn.
X. Ordaung,
Al 10 Srdnuag.
Alwgridechfen.
XN, Ovduung.
Eidechfon

1V. Stamm,

¥, Ovdmmg.
Wornne.

18 Sramm.

X. Oronung.
fvokadile,

IE. Ordmumg,

Clhamileane,
AL, Ordmumg.
Megalsfaurier,
13, Ovbmung.
Meexeidechlen
L Ovbnung, XL Ovdnung.
Schildkesten. Schlangen.

1. Ordnung.
Seple

V. Stamunt,
X Ovdnung.
Srifeye,
. Drdmung.
Salawander,

XET. Drdnung,
Ciacilien.

Fig. 17. Diagram from Kaup (1836): His “lIIl. Ordnung Ei-
dechsen” (,,.Lacertae™, text p. 26) corresponds to the rank of the
present day family Lacertidae, comprising several genera like
the “eigentliche Eidechsen™ = Lacerta. His **Stamm” corresponds
nearly to a current order. In this diagram there is cxhibited the
famous and strange dead end of “natural philosophy™; display-
ing more a mysticism of numbcrs than a concept of natural sci-
ence: Like in birds, mammals and amphibians as well, there
exists in Kaup only a strict number of five “Stimme” and in each
there are enclosed strictly three “Ordnungen™! See chapter 3.4.
This mysticism does not procced in the number of lacertid ge-
nera. See also Fitzinger (1843) and the critique in Mertens
(1973).

ferpny

Fig. 18.

1978: 231). According to him it is the function of such a
figurc to supersede the subjects difficult to be seen or ex-
amined in nature, in order to recognize them after the de-
piction and to be able to derive their shape, colours, pro-
portions and other features as exact as possible. The per-
fection of this claim calls for a full interaction of text and
illustration in the scientific, artistic and technical aspects
— in this article being demonstrated on the basis of the Lin-
nean genus Lacerta.

When the taxonomic importance of the different struc-
tures, like scales, spotting and colouration had been rec-
ognized about 1800, there originated also the need to dis-
play them separately from each other. The joint — natura-
listic — appearance interfcred with their independant per-
ceptibility, for instance because of their poor visibility (e.g.
sutures of scutes), overlapping with spotting, light reflec-
tion (Figs 8, 9), etc. At the same time abstracted figures
(diagrams) were also used to exhibit relationships and /
or identification keys, etc. (Figs 15-20).

i - LNt
' A " . Tin- /.
efeserts - . =8

Frvosred

Drafytes

Podares

R

or.cjeree 9 e eyt

Tacerhde Woetessent

mon |
vl sl e

From Camerano (1877: Tav. |, excerpt): Another rather popular kind of diagram displaying the relations between taxa.

The small circles within the largce circles symbolise related taxa of the four lacertid genera (Lacerta, Podarcis, Notopholis, Timon).
The lines between such encircled taxa designate important morphological resemblances.

Bonn zoological Bulletin 57 (2): 307-328
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The first engraving — and printing — techniques were wood
cuts (15% century), and shortly later, copper engravings.
Around 1800 copper engraving was refined (etchings) and
the first very expensive and rare colour prints in herpetol-
ogy were based upon them (Daudin 1802; see Schmidtler
2007) after centuries of hand colouring. Lithography (the
tirst lizards in Schmid 1819) was invented and improved
more and more up to the time of chromolithography (see
Fig. 8). Bewick (e.g. 1809-1816; Fig. 7) renewed the
wood cuts (“Wood engraving™). In the second half of the
19th century the first photographs appeared (see Niekisch,
2010; Fig. 9 hoc loco) and revolutionised the book-illus-
tration also in natural science and herpetology together
with new letterpress printing techniques. These technical
advances were attended by the expansion of some zoo-
logical / herpetological disciplines — or facilitated their
proliferation — like ethology, husbandry, ecology.

It is noteworthy to emphasize that each of the engraving-
and printing techniques displays its technical, artistic and
economical strengths and weaknesses as measured by the
different requirements they have to satisty (see Schmidtler,
2007). Book illustrations were always expensive and this
was the most important reason why the informative val-
ue of many important works had to suffer immensely.

Graek Archipelago, S. Russia,
Constantinople, Asia Minor.

3.2 Naturalistic figures

As was explained above, the lack of species recognition
was especially responsible for rendering many figures use-
less in representing distinctive characters. This was espe-
cially the case for many of the reptiles, being regarded as
abhorrent or less important (except the venomous snakes),
compared to mammals or birds — up to the Linnean times
and later.

A good example is Gessner's fabulous creature (Fig. 1),
called “Lacertus viridis”, and typically attended with a po-
em advertising a medical and cosmetic prescription. It is
only the indentations across the tail which suggests the
possible belonging to the current Lacertidae.

Shortly before Linnaeus, the “Thesaurus™ of the wealthy
pharmacist Seba (1735) described many exotic animals
from Seba’s “Wunderkammer”. This voluminous work de-
picted also many mythical creatures — besides some in-
digenous reptiles, e.g. the male of a “Lacerta viridis” (=
Lacerta agilis), being identifiable only by means of the
distinctive dorsal pattern and the green and brown
colours (see Schmidtler, 2004: Abb. 1).
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Fig. 19.

From Boulenger (1913: 205-206): Linear diagram of the forms of Lacerta muralis: Citation: “The preceding diagram

expresses their affinities, as 1 conceive them, and also their distribution. It will also enable the reader to see at a glance how my
views on the possible derivation of these forms differ from those advocated by Prof. Méhely.” The “varieties™ of Boulenger’s on-
ly species “Lacerta muralis” comprise four current genera (Podarcis, Darevskia, Iberolacerta, Archaeolacerta) with at least 17

current species and some more subspecies.

Bonn zoological Bulletin 57 (2): 307-328

©ZFMK



324 Josef Friedrich Sehmidtler

B Gallotia galloti

100 ¥
63/65

Psammodromus algirus
Omanosaura jayakari
100 Omanosaura cyanura
Takydromus sexlineatus

100 Archaeolacerta bedriagae

Gallotiinae
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Zootoca vivipara
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100
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68/51
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Timon princeps
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100
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Parvilacerte fraasii gen. nov.

Algyroides marchi

Iranolacerta brandtii gen. nov.

I

Darevskia chiorogaster

100

Darevskia saxicola

Fig. 20.

From Arnold et al. (2007: Fig. 1B): The most actual phylogenetic tree of the Lacertidae comprising in detail the tribe

Laeertini (among them Lacerta and the new genera Phoenicolacerta, Dalmatolacerta, Hellenolacerta, Anatololacerta, Iranolacer-
ta), having been broken up from it). The relationships are indicated by DNA sequences (ML tree from a reanalysis of the mt DNA
data set of Harris et al. (1998) based on eytochrome b, 12 S RNA and 16 S RNA). Different probability values resulting from Baye-

sian analysis are indicated.

The changes in scientific insight are visible by the differ-
ences of the carlier drafts and the final hand coloured en-
graving in Rosel v. Rosenhof’s (1758) famous frontispicce
(see Fig. 4).

Garsault (1764: pl. 688; fig. 5 hoc loco), a forerunner of
Laurenti (1768), and a splitter like him (Chapter 2), moved
an almost correct drawing of lacertids forward. In contrast
to this figure, Laurenti’s (1768: Tab.l, Fig.IIl) Seps
caerulescens (= Lacerta agilis) has accomplished perfec-
tion for the first time in the history of a lacertid drawing.
Laurenti’s (1768) image remained unique for some
decades. Even the excellently hand coloured copper en-

Bonn zoological Bulletin 57 (2): 307-328

gravings of male and female specimens of Lacerta agilis
in Wolf in Sturm (1799) and Bechstein (1800) display
some deficiencies in pileus scutellation (cf. also
Schmidtler 2004). The black / white and coloured engrav-
ings in Daudin (1802) are comparably of a very different
quality. The colours of his excellently drawn shape of L.
ocellata (1802: pl. XXXIII; without the blue ocellae) re-
veals that he did not see a live specimen. But the shape
of the adult male is to the point. In Daudin (1801-1803),
part of the so called Sonnini edition, for the first time the
progressive but extremely expensive technique of colour
printing was used in herpetology (see Schmidtler 2007).
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On the contrary, the hand coloured engravings in Sonni-
ni & Latrcille (1801) arc very small — and bad; likewise
the figures in the numerous popular editions of the French
natural histories, named “Buffon — Cuvier — Lacepéde™,
are out of the question. Their images were cribbed per-
manently and often lost their quality step-by-step up to an
unrecognisable condition.

In the second half of the 19t century research on colours
and patterns, the biological reasons and causes of their
adaptation, became important for the evaluation of infra-
specific variation and biology in general (Eimer, 1881: Taf.
XII-XV). Subsequently, many subspecies, especially
within the current genus Podarcis (then mostly “Lacerta
lilfordi, Lacerta melisellensis, Lacerta nuralis, Lacerta
sicula”), were based upon minute differences in scale
counts, colouration and pattern (see Mertens & Wermuth
1960). As a result of the genetic revolution in the last years
the importance of naturalistic figures in lacertid system-
atics is on the decline. At the same time top-quality pho-
tos (Fig. 10) have gained in importance especially in pop-
ular vivaristic publications.

3.3 Schematic figures

The abstraction of systematically important features, be-
ing more or less hidden to the unprejudiced observer, is
a condition for successful species recognition. The first
noteworthy attempts towards a schematisation of zoolog-
ical / herpetological features were displayed by Linnacus
in his earlier editions of the “Systema Naturae™ (Fig. 11).
It is above all the scale counts of ventrals and subcaudals
in snakes which are explained in his table III (Linnacus
1756). Only these scale counts are given in the diagnoses
of snakes (see also Linnacus 1758 and 1766).

The decisive step forward in lizards was made by Mer-
rem (1820). Based upon his similar system in snakes (Mer-
rem 1790, 1820; see Schmidtler 2006) he gave names to
the pileus shields of an adult Lacerta ocellata (now: Ti-
mon lepidus; see his page XII and XIII) and depicted their
abbreviations in this figure. This description (see Fig. 12)
covered seven types of scutes with the letters A
(Wirbelschilder — Scuta vertebralia), B (Hinter-
hauptschilder — Scuta occipitalia), C (Augenbrauen-
schilder — Scuta superciliaria), E (Stirnschilder — Scuta
frontalia posterioria), F (Schnautzenschilder — Scuta
frontalia anterioria), G (Risselschild — Scutum rostrale,
L (Nasenlocherschilder — Scuta nasalia). This system was
later on differentiated and improved by Milne Edwards
(1829: pls. 5-8) who depicted and described also the
shields of the lower sides of head, body and limbs. The
concept of Merrem (1820) and Milne Edwards 1s valid up
to now.

Bonn zoological Builetin 57 (2): 307-328

In the middle of the 19t century important osteological
investigations also were exccuted in lacertids. They al-
lowed taxonomic research in the higher categories but al-
so within lacertid genera and species, after a reasonable
schematization in osteology, above all in skull terminol-
ogy, had been found (Fig. 13 from M¢éhely). They brought
about the famous and intcrminablc controversy of L. v.
Mc¢éhely (“splitter”) and G.A. Boulenger (“lumper”) on the
then intractable “Muralis-Frage” (see Mchely 1909;
Boulenger 1920; among others).

It was the research since the middle of the 18th century
which revealed the crucial importance of the dorsal pat-
tern especially in the specific and infraspecific taxonomy
of the current genus Podarcis. Eimer (1881: Taf. XIII; Fig.
14 hoc loco) named the different longitudinal zones (*'I
bis VI erste bis sechste Zone™) which usually exhibit a sys-
tem of n narrow longitudinal light streaks (nrs. I and III,
“Grenzlinien”) and dark bands (nrs. I1,” inneres / dullercs
Band”). Méhely (1909: Fig. 1) cased his terminology and
gave it the presently valid content. The seven light streaks
and dark bands were named after their initial points at the
pileus shields (like “Supraciliarstreifen™ and “Occipita-
band”); see also Schreiber (1912: Fig. 68; p. 333-335) and
Mertens (1915: Fig. 3).

Admittedly, morphological schemata (scutellation, dorsal
pattern) like these have lost their crucial taxonomic im-
portance in the 19t and 20 centuries during the last two
decades because of the reasons given above (see Section
2.2).

3.4 Diagrams

Semi-verbal depictions known in many different shapes
(concerning biology as a whole) are book illustrations in
broader terms. Contrary to naturalistic figures or the
schemata discussed above, phylogenetical trees, based up-
on genetic research, have become indispensable parts of
comprehensive taxonomic work in the last years (Fig. 20).
In many analyses the genetic distances currently have to-
tally replaced the traditional taxonomic decisions based
upon morphology and reproduction biology — be it ap-
propiate or not.

Tree-like diagrams, comprising also reptiles, trace back
to Ray (1693) (sce Fig. 15). They have an enormous im-
portance in the history of general biology, not only in
lizards. In the field of herpetology, lizards included, they
became common practice since the basic works of Duméril
(1806) and Oppel (1811; Fig. 16 hoc loco; see also
Schmidtler 2009) and Cuvier in Cloquet (1819). Strange
to say, it was not clear in those pre-evolutionary times, if
the trees should represent identification keys only, or if
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they should depict relationships (too) when illustrating the
Linnean hierarchical system by diagrams. Gould (2003:
105) explained the secret of the then triumph of the Lin-
nean categories (from species to class) being nested into
one another, by the circumstance that this system later on
was capable of being converted into a phylogenetic inter-
pretation (see also Schmidtler 2009: 500, Figs 7a-d).

The subsequent diagrams are not yet phylogenetic trees
in a strict sense; especially the one by Kaup (see Fig. 17),
who was a follower of the fanciful “natural philosophy”.
Similar is the quality of Camerano's diagram (Fig. 18 hoc
loco) with its differently sized circles including the phe-
nomenon of resemblances due to morphology.

Acknowledgements. I thank Kraig Adler who reviewed the ab-
stract and Benno Schmidtler who drawed up Fig. 1.

REFERENCES

Alessandrini A & Ceregato A (eds.) (2007) Ulisse Aldrovandi
Natura Picta. Bologna, Compositori Editore

Amold E N (1973) Relationships of the Palaearctic Lizards as-
signed to the Genera Lacerta, Algyroides and Psammodromus
(Reptilia: Lacertidae). Bulletin British Museum Natural His-
tory (Zool.) 25 (8): 291-366

Amold E N (1989) Towards a phylogeny and biogeography of
the Lacertidae: relationships within an Old-World family of
lizards derived from morphology. Bulletin British Museum
Natural History (Zool.) 25 (8) 55 (2): 209 — 257

Amold E N, Arribas O J & Carranza S (2007) Systematics of
the Palaearctic and Oriental lizards tribe Lacertini (Squama-
ta: Lacertidae, Lacertinae), with descriptions of eight new gen-
era. — Zootaxa 1430: 1-86

Arribas O (1997) Morfologia, filogenia y biogeogegrafia de las
lagartijas de alta Montana de los Pirineos.- Publicacions de
la Universitat Autonoma de Barcelona (Edicio microfotogra-
fica). Bellaterra

Arribas O (1999) Phylogeny and Relationships of the Mountain
Lizards of Europe and Near East (Archaeolacerta Mertens,
1921, sensu lato) and their Relationships among the Eurasian
Lacertid Radiation. Russian Journal Herpetology 6 (1): 1-22

Bedriaga J v. (1886) Beitrage zur Kenntnis der Lacertiden-Fa-
milie (Lacerta, Algirvoides, Tropidosaura, Zerzumia und Bet-
taia). Abhandlungen. Senckenberg. Naturforschende Gesell-
schaft Frankfurt a.M. 14 (2): 17-444

Bewick T (1791): A General History of Quadrupeds. S. Hodg-
son & al., Newcastle upon Tyne (2. ed.).

Bewick T (1809-1819): A Natural History of British Quadru-
peds, Foreign Quadrupeds, British Birds, Water Birds, Foreign
Birds, Fishes, Reptiles, Serpents & Insects. Davison, Alnwick
(7 booklets)

Bohme W (1971) Uber das Stachelepithel am Hemipenis lacer-
tider Eidechsen und seine systematische Bedeutung. Zeitschrift
fir Zoologische Systematik und Evolutionsforschung 9: 187—
223

Bohme W (ed.) (1981) Handbuch der Reptilien und Amphibien
Europas. Band 1 Echsen (Sauria) I, 2.1.7. Lacertidae — Ech-

Bonn zoological Bulletin 57 (2): 307-328

te Eidechsen, p. 373-375. Akademische Verlagsgesellschatft,
Wiesbaden

Bory de Saint-Vincent IBMG (1826) Lézard. Lacerta Rept. Saur.
In: Bory (ed.): Dictionnaire classique d’Histoire Naturelle, vol.
9. Rey et Gravier, Paris

Bory de Saint-Vincent JBMG (1828) Précis d’herpétologie ou
d’histoire naturelle des reptiles. Complété par une iconogra-
phie des reptiles. Encyclopédie Portative

Boulenger GA (1887) Catalogue of the Lizards in the British mu-
seum (Natural history). Vol. IIl. Lacertidae, Gerrhosauridae,
Scincidae, Anelytropidae, Diabamidae, Chamaeleontidae,
20d ed.; vol 3. Trustees British Museum XII

Boulenger GA (1905): A Contribution to our Knowledge of the
Varieties of the Wall-Lizard (Lacerta muralis) in Western Eu-
rope and North Africa. Transactions Zoological Society Lon-
don XVII (4): 351-424

Boulenger GA (1909) Description of a new Species of Lacerta
from Persia. Proceedings Zoolical Society London, 1908:
934-936

Boulenger GA (1913) II1. Second contribution to our Knowledge
of the varieties of the Wall-Lizard (Lacerta muralis). Trans-
actions Zoological Society London XX (3): 135-230

Boulenger GA (1920 /1921) Monograph of the Lacertidae, vol.
1/2. Trustees British Museum, London, England. X, 352 /
XL, 451 pp.

Bosc d’Antic LAG (1817) Lézard, Lacerta; tome 17, p.
521-528. In: Nouveau dictionnaire d’Histoire Naturelle. Dé-
terville Paris

Camerano L (1877) Considerazioni sul genere Lacerta Linn. e
descrizione di due nuove specie. Estratto dagli Atti R. Aca-
dademia. Scienze. Torino, XIII

Cloquet H (1819) Erpétologie, (p. 217-259). In: Cuvier & Le-
vrault (ed.): Dictionnaire des Sciences Naturelles. Tome Quin-
ziéme. Strasbourg

Cocteau T (1835) Sur un genre peu connu de Lézards vivipares
(Zootoca, Wagler), et sur une nouvelle espéce de ce genre. Re-
vue et Magazin de Zoologie

Cuvier G (1819) Table Synoptique de la Méthode erpe-
tologique. In: Cloquet, H. (1819): Erpétologie (p. 217-259).
In: Cuvier & Levrault (eds.): Dictionnaire des Sciences Na-
turelles. Tome Quinzieme. Strasbourg

Dance P (1981) The Art of Natural History. Bracken Books, Lon-
don

Darevsky, [.S. (1967): Skalniye yashtsheritsy Kavkaza. Lenin-
grad, Akademii Nauk

Daudin FM (1802) Histoire Naturelle, Générale et Particuliére
des Reptiles, tome troisieme. Paris, Dufart

David P, Dubois A, Smith HM (2002) A Corrective Note on the
Authorship of Taxa Credited to Lacepede and Bonnaterre in
the Introduction to the SSAR’s Reprint of Shaw’s General Zo-
ology. Volume ITI. Amphibians and Reptiles, with remarks on
some of Lacepede’s works. International Society History and
Bibliography of Herpetology. Newsletter and Bulletin 3 (2):
16-27

Dawkins R (2008) Geschichten vom Ursprung des Lebens. Ei-
ne Zeitreise auf Darwins Spuren (engl.: The ancestor’s Tale.
London 2004). Ullstein, Berlin

Delfino M. (2007) Un piccolo tesoro per gli erpetologi, p.
103-105. In: Alessandrini, A & Ceregato A (eds.) (2007) Ulis-
se Aldrovandi — Natura Picta. Bologna, Compositori Editore.
Delfino M & Ceregato A (2008) Herpetological Iconography
in16th century: the Tempera Paintings of Ulisse Aldrovandi.
Bibliotheca Herpetologica, 7 (2): 4-12

©ZFMK



Taxonomic history of the genus Lacerta 327

Donndorf J.A. (1798): Zoologisehe Beytriige zur X111, Ausgabe
des linneischen Natursystems. Dritter Band. Amphibien und
Fische. Leipzig, Weidmannsche Buchhandlung

Dubois A (1988) The genus in zoology: a contribution to the the-
ory of evolutionary systematics. Mémoires Muséum d’Histoire
Naturclle, Zoologie 140: 11-122

Dubois A. (2010): The multiple meanings of ancient zoological
terms. Bionomina | (in press)

Dubois A & Bour R (2010) The nomenclatural status of the no-
mina of amphibians and reptiles created by Garsault (1764),
with an unexpeeted and ¢lcgant solution to an old nomencla-
tural problem regarding the genus Bufo (Amphibia, Anura).
Zootaxa 2447: 1-52

Duméril AMC (1806) Zoologie Analytique ou Méthode Natu-
relle de Classification des Animaux rendue plus facile a I’aide
de Tableaux Synoptiques. Allais, Paris

Duméril AMC & Bibron G (1839) Erpétologie Générale ou Hi-
stoire Naturelle compléte des Reptiles. Tome cinquiéme. Pa-
ris, Roret

Eimer T (1881) Untersuchungen itber das Variiren der Mauerei-
dechse, ein Beitrag zur Theorie von der Entwicklung aus con-
stitutionellen Ursachen, sowie zum Darwinismus. Archiv fiir
Naturgeschichte, Berlin, 47: 239-517

Fitzinger L1 (1826) Neue Classification der Reptilien nach ih-
ren natiirlichen Verwandtschaften. J.G. Heubner, Wien

Fitzinger L1 (1843) Systema Reptilium. Fasciculus primus Am-
blyglossac. Vindobonae (Wien), Braumiiller et Seidel

Garsault FAP de (1764) Les figures des plantes et animaux
d’usage en médécine, décrits dans la matiere médicale de Mr.
Geoftroy médecin, dessinés d’aprés nature par Mr. de Garsault.
(Tome V): (3), pls. 644-729. Paris, ehez 'auteur

Gessner K (1662, correct: 1671) De serpentibus. Oder
Schlangenbuch. Das ist eine griindliche und vollkommene Be-
schreibung aller Schlangen, so im Meer, siissen Wassern, und
auff Erden ithre Wohnung haben: sampt derselben eigentlichen
Abbildung. Erstlich durch den hochgelehrten und weitbertihm-
ten D. Conrad Gefiner zusammen getragen. Und hernacher
durch den wolgelehrten Herrn Jacobum Carronum vermehrt,
und in diese Ordnung gebracht: Anitzo aber mit sonderem
Fleif verteutschet. Franckfurt am Mayn (Wilhelm Serlin)

Gmelin JF (1789): Caroli a Linn¢ Systema naturae per regna tria
naturae. Tom. I., pars 1Il. Georg Emanuel Beer, Lipsiae, p.
1033-1516

Gould SJ (2003) Die Liigensteine von Marrakesch. Vorletzte
Erkundungen der Naturgeschichte (engl. The Lying Stones of
Marrakech, 2003). S. Fischer, Frankfurt a. M.

Gray JE (1845) Catalogue of theSpeeimens of Lizards in the Col-
leetion of the British Museum. Trustees, London, XVIII

Harper F (1940) Some works of Bartram, Daudin, Latreille, and
Sonnini, and their Bearing upon North American Herpetolog-
ical Nomenclature. American Midland Naturalist. An Interna-
tional Journal of Ecology, Evolution, and the Environment.
University of Notre Dame Press, Notre Dame 23(3): 692-723

Harris DJ, Arnold EN, Thomas RH (1998) Relationships of la-
certid lizards (Reptilia: Lacertidae) estimated from mitochon-
drial DNA sequences and morphology. Proceedings Royal So-
ciety London B (1998): 1939-1948

Jahn T (ed.) (2000) Geschichte der Biologie. Theorien, Metho-
den, Institutionen, Kurzbiografien. 3., neu bearbeitete Aufla-
ge. Nikol Verlagsgesellschaft, Hamburg

Joger U (1996) Molekularbiologische Methoden in der phylo-
genetischen Rekonstruktion. Zoologische Beitrige, NF., 37:
77-131

Kaup JJ (1836) Das Thierreich in seinen Hauptformen systema-
tisch beschrieben. Zweiter Band. Naturgeschichte der Vogel.

Bonn zoological Bulletin 57 (2): 307-328

Zweiter Band. Zweitcr Theil. Naturgeschichte der Amphibien.
Darmstadt, Johann Philipp Dichl

Koeh CL (1828) Seps stellatus. Schr. Rothriickige Eidechse / 7ri-
ton alpestris. Laur. Brunnen-Triton (5 /4p. + 3 /4 pls). In: J
Sturm (ed.) Deutschlands Fauna in Abbildungen nach der Na-
tur mit Beschreibungen. Dritte Abtheilung. Die Amphibien.
4. Heft

Kuzmin SL (2005) Comments (to: Laurenti J.N. (1768): Speci-
men medicum, exhibens Synopsin Reptilium. Trattnern, Vien-
nae. Suppl. Zeitschrift fiir Feldherpetologie 7, Bielefeld, p.
237-247

Laeepeéde BGE (1788) Histoire Naturelle des Quadupédes Ovi-
pares et des Serpens. Tome premier. Hotel de Thou, Paris

Laurenti, J.N. (1768): Specimen medicum, exhibens Synopsin
Reptilium. Trattnern (Viennac)

Linnacus C (1756) Systema Naturac sistens regna tria naturac.
Accedunt vocabula Gallica. Editio multo auctior & emcnda-
tior. Lugduni Batavorum, apud Theodorum Haak

Linnacus C (1758) Systema Naturae per regna tria naturac, to-
mus I, editio decima, reformata. Holmiae, Laurentii Salvii.

Linné (Linnaeus), C a (1766) Systema Naturae per regna tria na-
turae, tomus I, editio duodecima, reformata. Holmiae, Lau-
rentii Salvii

Mayer W & Bischoff W (1996) Beitrige zur taxonomischen Re-
vision der Gattung Lacerta (Reptilia: Lacertidae), Teil 1: Zooto-
ca, Omanosaura, Timon und Teira als cigenstindige Gattun-
gen. Salamandra, 32 (3): 163-170

Mayr E, Linsley EG, Usinger RL (1953) Methods and Princi-
ples of Zoology. Me Graw-Hill, New York, Toronto, London

Mayr E (1984) Die Entwicklung der biologischen Gedankenwelt.
Vielfalt, Evolution und Vererbung (engl. The Growth of Bi-
ological Thought), Springer, Berlin, Heidelberg, New York,
Tokyo

Méhely L v. (1909) Materialien zu einer Systematik und Phy-
logenie der muralis-dhnlichen Lacerten. Annales Musei Na-
tionalis Hungarici, VII: 409-621

Merrem B (1790) Beytracge zur Geshichte [sic!] der Amphibien.
Erstes Heft. Meyersche Buchhandlung, Duisburg, Lemgo

Merrem B (1820) Versuch eines Systems der Amphibien. Ten-
tamen Systematis Amphibiorum. Marburg, J. Ch. Krieger.

Mertens R (1915) Studien zur Systematik der Lacertiden. 1. Teil
Untersuhungen iiber die Variabilitéit der italienischen Mauerei-
dechsen (Lacerta muralis Laur. und Lacerta serpa Raf.). In-
augural-Dissertation, Leipzig

Mertens R (1973) Leopold Fitzinger: His Life and Herpetolo-
gical Work (Introduction to Fitzinger’s Systema Reptilium).-
Society for the Study of Amphibians and Reptiles. Misc. Pu-
blieations. Facsimile Reprints in Herpetology

Mertens R & Miiller L (1928) Liste der Amphibien und Repti-
lien Europas. Abhandlungen der Senckenbergischen Naturfor-
schenden Gesellschaft 41 (1): 1-62

Mertens R & Miiller L (1940) Liste der Amphibien und Repti-
lien Europas (Zweite Liste, nach dem Stand vom 1. Januar
1940). Abhandlungen der Senckenbergischen Naturforschen-
den Gesellschaft 451: 1-56

Mertens R & Wermuth H (1960) Liste der Amphibien und Rep-
tilien Europas (Dritte Liste, nach dem Stand vom 1.Januar
1960). Waldemar Kramer, Frankfurt a. M.

Meunier V (1836) Lézard, Lacerta. (Rep.), p. 401-412. In: Gué-
rin F-E (ed.): Dictionnaire Pittoresque d’Histoire Naturelle et
des Phénomeénes de la Nature. Tome Quatrieme. Bureau de
Souscription, Paris

Milne Edwards MH (1829) Recherches zoologiques pour ser-
vir a Ihistoire des Lézards, extraites d’une Monographie de
ce genre. Annales Scienees Naturelles, Paris 16: 50-89

©ZFMK



328 Josef Friedrich Schmidtler

Miiller, GH (1994) Zur Kontroverse zwischen Theodor Eimer
und Jacques von Bedriaga iiber die Firbung mediterraner Ei-
dechsen.- Aufsitze u. Reden Senck.naturf. Ges. 41: 101-116

Niekisch M (2010) Very early photographs of Reptiles. [Herpe-
tologieal Rev. 51 (1): 50-51

Nissen C (1978) Die zoologische Buchillustration. Thre Biblio-
graphie und Geschichte. Band II: Geschichte. Anton Hierse-
mann, Stuttgart

Oppel M (1811) Die Ordnungen, Familien und Gattungen der
Reptilien als Prodrom einer Naturgeschichte derselben. Joseph
Lindauer, Miinchen

Razoumowsky G de (1789) Histoire Naturelle du Jorat et de ce
ses environs, tome premier. Lausanne, Jean Mourier

Ray (Raius) J (1693) Synopsis Methodica Animalium Quadru-
pedum et Serpentini Generis. Londini, Impensis S. Smith &
B. Walford

Rosel von Rosenhof AJ (1758) Historia Naturalis Ranarum No-
stratium. Die natiirliche Historie der Frosche hiesigen Landes.
Johann Jakob Fleischmann, Niirnberg

Scheller 1IG (1796) Lateinisch-deutsches und deutsch-lateini-
sches Handlexicon vornehmlich fiir Schulen. Erster oder la-
teinisch-deutscher Theil. Leipzig, Caspar Fritsch

Schmid K (1819) Naturhistorische Beschreibung der Amphibien.
Lithographische Kunstanstalt, Miinchen

Schmidtler JF (2004) Uber die Entwicklung der bildlichen Dar-
stellung bei der Zauneidechse (Lacerta agilis L.) im 18. und
19. Jahrhundert. Die Eidechse, 15 (3): 79-90

Schmidtler JF (2006) Blasius Merrems Beytraege zur Geschich-
te der Amphibien — eine neue Ara in der in der Methodik der
Schlangen-Darstellung. Sekretir. Beitrige zur Literatur und
Geschichte der Herpetologie und Terrarienkunde, Rheinbach,
6 (2): 45-60

Schmidtler JF (2007) Frithe Drucktechniken der zoologischen
und insbesondere herpetologischen Buchillustration (Bewicks
Holzstiche — Inkunabeln der Lithografie — Sonninis Buntkup-
ferdrucke). Sekretir. Beitridge zur Literatur und Geschichte der
Herpetologie und Terrarienkunde, Rheinbach, 7 (2): 16-38

Schmidtler JF (2009) Der ,, Thiermahler* Nikolaus Michael Op-
pel (1782-1820) und die Anfinge der herpetologischen For-
schung an der Bayerischen Akademie der Wissenschaften.
Zeitschrift fiir bayerische Landesgeschichte, Miinchen 72 (2):
483-512

Schmidtler JF (2010) 50 years with herpetology and herpetolo-
gists in Turkey and the Near East. Cewe Fotobuch, Miinchen

Schmidtler JF & Boéhme W (in prep. / press): The synonymy and
nomenclatural history of the Viviparous Lizard — now Zooto-
ca vivipara (Lichtenstein, 1823)

Schneider JG (1799) Historiae Amphibiorum naturalis et liter-
ariae Fasciculus Primus continens Ranas Calamitas, Bufones,
Salamandras et Hydros in genera et species decriptos notisque
suis distinctos. Jenae, Friederici Frommanni

Schneider JG (1801) Historiae Amphibiorum naturalis et litera-
riae Fasciculus Secundus continens Crocodilos, Scincos, Cha-
maesauas, Boas, Pseudoboas, Elapes, Angues, Amphisbaenas,
et Caecilias. Jenae, Friederici Frommanni

Schrank Fv.P (1785) Zwanzigster Brief. Thicre in Berchtesga-
den, p. 296-316. In: Schrank Fv.P & Moll E Ritter v.: Natur-
historische Briefe iiber Oesterreich, Salzburg, Passau und
Berchtesgaden.- Salzburg, Joh. Jos. Mayers seel. Erbinn

Bonn zoological Bulletin 57 (2): 307-328

Schrank Fv.P (1798) Durchgedachte Geschichte der in Baiern
einheimischen und zahmen Thiere. Erster Band. Niirnberg,
Stein’sche Buchhandlung

Schreiber E (1912) Herpetologia Europaca, 2. Aufl. Fischer, Je-
na, 960 S

Shaw G (1802) General Zoology or Systematic Natural Histo-
ry Volume II, Part [. Amphibia. London, G. Kearsley

Siebenrock F (1894) Das Skelet der Lacerta simonyi Steind. Und
der Lacertidenfamilie iiberhaupt. Sitzungsberichte Akad.
Wiss. CIII

Smith HM & David P (1999) Introduction. George Shaw and
the Herpetology Volume in His Series, General Zoology. So-
ciety for the Study of Amphibians and Reptiles

Speybroeck J, Beukema W, Crochet P-A (2010) A tentative spe-
cies list of the Europcan herpetofauna (Amphibia and Repti-
lia) — an update. Zootaxa 2492: 1-27

Spix JB (1811) Gesehichte und Beurtheilung aller Systeme in
der Zoologie nach ihrer Entwiklungsfolge von Aristoteles bis
auf die gegenwirtige Zeit. Schrag’sche Buchhandlung, Niirn-
berg

Valmont de Bomare JC (1767/68) Dietionnaire raisonné univer-
sel d’histoire naturelle contenant I’histoire des animaux, des
végétaux et de minéraux. Paris, Lacombe, 6 vols

Wagler J (1830) Natiirliches System der Amphibien, mit vor-
angehender Classification der Sadugethiere und Vogel.
Miinchen, Stuttgart und Tiibingen, J.G. Cotta’sche Buehhand-
lung

Welter-Schultes FW, Klug R, Lutze A (2008) Les ?gures des
plantes et aninaux d’nsage en médecine, a rare work pub-
lished by F. A. P. de Garsault in 1764. Archives of natural His-
fory, 35(1), 118-127

Welter-Schultes FW & Klug R (2009) Nomenclatural conse-
quences resulting from the rediscovery of Les figures des plan-
tes et animaux d’'usage en médecine, a rare work published
by Garsault in 1764, in the zoological literature. Bulletin of
zoological Nomenclature 66 (3): 225-241

Wermuth H (1981) Zum Geleit II (8-11). In: W. Bohme (ed.):
Handbuch der Reptilien und Amphibien Europas. Band 1 Ech-
sen (Sauria) I. Akademische Verlagsgesellschaft, Wiesbaden

WolfJ (1799) Lacerta agilis L. Kleindugige Eidechse. Gemei-
ne Eidechse (10 p., unpag. + 2 pls.) / Lacerta salamandra L.
Gemeiner Molch. (12 p., unpag. + 2 pls.). In: J Sturm (ed.):
Deutschlands Fauna in Abbildungen nach der Natur mit Be-
schreibungen. Dritte Abtheilung. Dic Amphibien. 2. Heft

WolfJ (1802) Lacerta palustris L. Der Wassersalamander / La-
certa taeniata Schneid. Der Teichsalamander. (14/10 p., un-
pag. +2/2 p.). In: J Sturm (ed.): Deutschlands Fauna in Ab-
bildungen nach der Natur mit Beschreibungen. Dritte Abthei-
lung. Die Amphibien. 3. Heft

WolfJ (1805) Lacerta nigra Mihi. Die schwarze Eidechse (2 p.,
unpaginiert + 1 Tafel) / Lacerta crocea Mihi. Die gelbe Ei-
dechse (3 p., unpaginiert + 3 Tafeln). In: J Sturm (ed.):
Dcutschlands Fauna in Abbildungen nach der Natur mit
Beschreibungen. Dritte Abtheilung. Die Amphibien. 4. Heft

Received: 20.VII1.2010
Accepted: 20.1X.2010

©7ZFMK



